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(54) ELECTROCHEMICAL DEVICE 

(57)Abstract: 

PURPOSE: To obtain an electrochemical device which has an excellent 
electric property, and can realize mass production while maintaining the 
mechanical strength and the chemical stability. 

CONSTITUTION: On both sides of a solid high polymer electrolyte 14, gas 
diffusion electrodes 12 and 13 which are composed of a woven or 
nonwoven fabric of a metallic fi ber a re provided. In this case, the gas 
diffusion electrodes may be composed by combining either one sort, or two 
sorts or more, of a mixing woven fabric or mixing nonwoven fabric of a 
metallic fiber and an organic fiber, a fabric made by fluorinating a metallic 
fiber, a fabri c carrying catalyst particles, and a metallic fiber coated with 
oth er metal. A nd the electrode maybe divided into plural parts, bent in a 
specific form, or provided with plural through holes, or it may be held by 
elastic collectors. 
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3 1 m&fi\zotctfh Z. b 0 . 1 2 R»4mE4g 
7i:W4m™£ie8Sft£#©£*->T^£. 
[0064] iJcfcli^fco^TSlBBt* . i 
ffMX5 l*2Sv*fcgv>T. «ffil 2W-»ffil 3 
Hfc4 V^«aSr AVfy ^ ^/l^*^ LT BJUirtS . 

tgffii 3tflg«H-s^>f<o*^«4a»ts^4fc:^ 
★^*yfc^ofm»@Bii4+$'m«i 2w. 

1 2Rfl8fc^frt&. ^Si 2WT»4, *m<i*>li& 
nb&XiLX*b%h. -H. «S1 2RT'J4. **^f 

^M4SB*-rs5»:7 izvct x o izf&rmxmtzu* 
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2kKi4«ia*'taaj-r*. 

[0065 J ZZT*%4 *>0>mb£.-o^xgLWt * 

2Hi 0-+4H* +Oi +4e" 
4H* +Oz +4e- -»2H2 O 

2 H» 0-4H* +Oj +4e" 
4H» +4e- — 2H2 
[00661 feLLfciO. mgl2Rli*£#fi^ffifc 
0:0. ®H2Ri:JWgl3omBEfcJ:t^fiil2Rfc 
Sffil 2WflD®E*«|^r5ifcfc:J:0. 

tfiT* h. tzTmn&zmziz 1 2W-1 3fafca> 

[O0 671 mM9. WT. §t3fcW9fcowc0»cS 
^«tti«t&. HeiiWBMfcJWlft*^^ X 5 3 

ommcwmx-b o . hmc*w »t 54,55 i*sa 

h. *mtfb LT«iHJfe0UT'*U:SUS316L 

*>» as 1 2 n m . 5 o~ 1 0 ommmi: m. 

WCjWTfc&ttKttLfc. If+»t4 0 0g/co» »«f 
JBvvfe. S^H14fcA-7/M-o;ow*yiBItf>i1i 30 

. 55fcg#?K14*190iCT5 

S^t. ®»HSl4*«JUi7L5 6$rffi«>&J:5t: 
[00681 XtzmtZ^XWmtl . 1 OcmftO* 

s soHMMwiftflSPF'tr * 5 3 

Sort,, £ co-itntmmtix: 0 ii^^i^^i 5: *> 40 

f 1 0 otrcs+eiM-iwi* 1 oBisojg 

U:#. SffiS#54. 5 5kS^H 1 l8l4*±^<^ai 
£<OHWM*K9^fc£ftL£*>-?*:. £coi£8& 

s^uofc. ttz. *mwwmtt54. 55s 

mHTtAWTSfc. S^mWSKl 4g(*(±. 



«*oT*»-f *y t ^ou»ais^r >- Host 

(4) 

(5) 

;-*x\nm>i*>imfmx*mtixb Lxm. 

(6) 

(7) 

A»tt^H 1 llll4fc«tt54. 55HtO^»i. 

[0 0691 ttz. SUS316LS(*<^»m»S« 

a-#v*>S&S8«tf>i oteSSfcfc&tfrr, 
£fc#?££. mWffK^KiTUcSALT&T 

mmwmmwisaix. suaatmM-w* 
[00701 mm 1 0 . mmtm 1 ocov^aBB 

ZZXli. XVX.XT)Wm&& 1 //mOS? 2miK^f 

[00711 KCiWcowTSlwr^. £<omSvfl:^ 

taW X 5 8fc*£lfcS Wtfc«*» *Jiffi*S 5 9 C 
ffi*f9®*iCHa»&-C»*Lfc*. mffil 2Z-KLX 
WMWm 4fcSE^f&. KlBfc«toT**fl|» 
m 1 4 1 mffi 1 2^#BS-C4ii*6^-. jiKKr^WiSl 

x*«ra6a5-ci>&m»Hffii 4 kms*BSt«i&$ii« 

*H5 9<r)-%l£KZt>irX!ffiF<r)*mt£ ? 



15 

*<ofL&i stuzmv* h^sm^m u>. % 
mtt < , ttirngmm 1 4 tuarf . sia-cae 

$ftS OT«fiSfl?cr)«||Slia*tt<^l!! Kli* ftH if* 
m-&£m±**^. it:. mm<r)*i>*t>. 3&fc*ffl 
fc^ofc*if0HP*ffl8Stf*c: t i>*i&xi>i> . 

[00 72]H6ttf9U. WTHttWllto^TlftHB 
t*. 08tt£<3ft«W«OElB|Lfc^fcmjWHR£- 
ftfcLfcmSvft?rA4X6 1 ftpl^tOTfcO . 6 
2. 6 3#g«Lfc#Xi£Dtm 64*»gfftUfe«ffl 

m immnH-mm xs>i. it:. 65imm 

XBfSLZW£#AmX'h&. it:. 6 8. 6 9«, Z 

x-bi. it:7 0ittmx+<— g 

$250^mOr7oyi/-h£JI!vv£. tfxitiimfii 

yvxmfkxmsthzttfxth. it:, m&e 

Hi ->2H* +2e- 
2H' +2e" -»H» 

ry- Kfflra>MR4 nxmafxizmt 
x. ry-Kffirciit^«:*#$-#2.wt!i(fc&4. 

[0075] Viitf->X . «^i«&6 2*^-«r/NV- 
6 8 £ a 0 fl-S0ft£gT-fe^-?-lR6 9 . 
tfig6 3^i:Sax5. m^ftOWAUO. 3nmggtf> 

gS8<OSV^cB8<OTo^t6 5T*>&*>tb-*-68 

aa»s:»i£tTv^cor. sM£mcDm*tfmtzu< 
mimit:wamfim£3>'WhtzmfS. 
x$i. ±'*i>-?-bm£mvmmmzmixi>. 
&sim<m&t:mLx. wmKitmx^t^ 

[oo76]iutMi2. wrmm 2\z^xm 

tZV8M&T>WX7lX$>*). 7 2*<9?ttmmfr, 7 

3#mmm#. 7om»x^-^-xf>h. w& 

tlrt&&&*rt&imi-z> zt&xz i 1 1 <> \z. 

mmtmLizyyxi- ? y < n,j»z®m&xh 
htK m%kft£Xz>m6&zz&bxMfcfh>mtf 
bb. zzx-itmu ■ g$&X'mzithim%izmx5i) 
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♦ 2. 6 3 fc«fl®&6 4 fcO-tMfcfclgLTH;. flUfcf 
fc§SPP3-84 866^£|g. ^Ba¥3-208261 

^■m. - 2 o 8 2 6 2%&mttzm*zti.x 

h-£Z>Zttf&%lZ%Z>. ZZXlt. SUS3 16U8 
t:. 

[0073] mzmt^xfflitz . z*msm& 

T'Uxe ixii. %&m%J£<r>-r>Thhimiix 

io ms&zmo. *tmizz&ti&mi:£tt*.mtix 

*XfXrSH6 5fc#AU 8£WU 
-^-S6 9fcJtLT0. 5V<0fBE$-A>ttSf:mffi6 
2±mif5^8<0KJCj!i^t. *WJX<»H1f?u 
hyb*->XWm6 4+ *mffi6 3C|6j*>-DT»i& 
U S8^a*9WR^fcoT*$#XfcR9$»S2 
34*USA3*lS. 

[0074] ^ClTii. ^V-KIBUc^ttlijiSr^tf*^ 

(8) 

(9) 

«-f&fctf>lC. SUS316LO^A0. 0 5tniC0«fc^ 

»tt*1g<*c7 2<0^$J±. lOcnftcOtOT* 
9. ^gl OciKOPHlKaillLTV^. XfXfiESt^fii 
Ji. SUSffi»7x;Phfcd^ y*i:1rf'>t:mW6 
<0«ffiSffifflLT^&. aitt. *^<*7 3<0±fc, S 

30 ffii2. wmmi4, m&i3&nhx*<r)±j>>t>n 

a<0«t'^*<iHB$-|fij< < l:dfc»tt*lH*7 2i^ y 
U-M. 7 4 T«tf . 7 U-A 7 4 J±Jf 3 3 maCOSB^U 
x^w-yS-«fe^{*7 3t:^*^fflv^aSU)t. * 

fc»^m*7 2 cumssfcsrr fctfx^s? ^ ir o wt 

[0077] ^tiWtOV >TR9»-« . 7<5\*-cms 
«c7 2t*mflc7 3<CitLT4V<0Sffi«r*»lt&fc. H 
SI 2±-C±aL^4cO»S*^t. M»7 3fl(0 

40 81 3fc|6lJ!)>-?T8i&U ^5<DRJSt:flcoT^+<0 

1 2*»4»*m*7 3^ffl»)^3lil85«:gT^«c7 2, 

^613^8*1*.. mmm2bm&i3tamm 
zmit:tf, mmtfmt-Mz%->x\^<£gim 

izm< . Wx(f#i3 5 F3-4 6 7 6 4^4^t*$lx4 
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i>J:v>. ifc. I£«*&0. 7mt^Sta<TtTfc 
hziifix-%h. 

[0078] mm 1 3 . wnsitw i sizowzm 
. m i o az <7)m<7mm\9^nm^T^-i x 

5 3 (06 ) *BJVtfd88Sjft8 1 OfttmfflnBHT 
J>9> 54«Sa?L5 60fc*^y-K. 5 5ttBt< 
aKL56<7)*6T/-HT'*0. 68. 6 9«#-# 

?f^^8lC0#m«i5 4. 55<OWSSffi««l 00* 

2Hi -4H* +4e" 

* y- k 5 4 -cii^-f * v t wmtm/m 

4H 4 +0* +4e- -2H: O 
*)l>ommtT;-\ i tfX0)&]!i < 9 5-C) J: 

Ki4WBoTS«m§ii4rta5AvSL\-rs. -**y 20 

-h'5 4T«. £#5r*##J>&a>\ Mil?l5 6£gtf> 
•C^®»®K1 4Jim&54 J: 9mcttMKv^M= 
*JSK3!8L5 6tCiBoTi£»6 5rtC»aL. SSI-f6 

too8o]3Qfcwi4. m"raaiMi4fcov^TKw 
-rs. ai i«£«>*5io3&ii0ii 2<o^ft^T/w 30 

X71£<^Udifeg£a9 1-CfcD. 7 2*9MtS« 
9 2 2ttffiSUL 9 3tt8S^Bft. 94»iBtt 
9 3<9iBSfcl3tt WcBfeSffitf^gT* 0 . Xit&W) 

0. 5««<0SUS3 04<OA-yf->^^5rffifflL 
fc. N. £ tfMg 9 4 {±mWfc<r>®Z £ i fc"f*:tf> . fcg 
■^I^JtSfciBIBfcLfc*. Bft9 3fc»il«S 
LTB£Lfc. B«c9 3^KS»c«B^^a^ 
JB0*74H»tTV*4. ff7 4«K(*i:HSO««S: 40 

ISfcLfc. *W*7 2s>**iHi. lOcmfttot 
or* 1 ). *«i 0a.iORffifcWfAniLTv^. m§\ 
{t^r A>r * 7 1 tt^jsttufiifc, s u smy xtu 

1 1 7K£ 1 5 0TC"CffiE5 Oks/cn* T-fMtLfcfc 
ftv^^5r< LT. Hj*®Rl 4<oHBIS**S< 



*ca2 ?>i>e>£ffiv>fc. ®»SRi4fc»ir*^ 

[0079] <5ctiWto^TitWS. j8Jft®t8 1 
fcfl-St-*- (E^rtH 1 ) »C«t0. 80*CfcjDiaU. 
7/-Y%&6 6£9 5X:X'imilZ*m*fXt:. #y 
- K8SS&6 5fc5 (yctmLKSSHmXlt:. 
W-^-«6 9-68fa$^gj0!5to5r<'i:. 7V- 
H 5 5±?li5U 0*>KJ5fc:J: 9 . *mm?*ftlbL 
T*Sr# HR 1 4 * V- F 5 4 T^Urt 

(10) 

(11) 

*4h -&&m'>£bifi. ms*7 2iz£<>)m.mie> 

tli>(nrmm\t^\ it:. ^gl2WJS^4 0 0/im 
moog/ctf n&WKn? zlIVY . W&\ 3\iW* 

2 0 0iimO2 0 0g/oii J «0BtfttcO7x/t'h£JflV> 
TV»S. IB&tt. »7 4{=ja->-C«ffil 3#Eftfi!l£|6) 

< x o e&tw&T'V xm a u -eo±*^™^ 

•eLT. lg94iCl±ffi:a«S^+<0Sg?*^SixTt> 

[0081] JitiCffl^tCOV^liBW-S. iISEmaS?rjB 
With t iS 9 4 WiB«c9 3 1» LT 4 VcoSE* 5 *^ 
S. S94<i«ffil3k^iLTfc0. B*9 3«i»7 
4mS*7 2^LT«Sl2k^lLT^&OT. H 
«,1 3fcttm«61 2CJtLT4V««EE* t *^S. "f* 
t. ®S13±TiC3^RlB*^t s E«c9 3rt<0^ 

rohy*tm)K®i4+i&mtii 

2fc|6j*>oT»i&U 5e4coKKtfic->T^5\+<0K* 
*>£5g9 4$:2i9Si£mSi9 2£gTE{*9 3, ft7 

4. *m72. 2^tT&tiz>. mmm2bm. 
mi2^nmmmt. n&rn 2<^m^mvx. 
mm&tmx-zzoT. wEtuxz&<&->zk& 
x-zi. tit. z<rt^msw&T><4 Mimmt 
m^m^tix^itni^nv. moteMxms. 
w*?>u x 7 1 tk< mx&smzimx'Z i . 
m^9 3(oim¥i o imm. Bfe9 3noia$fE 

gl&Mt 94 0-5 0%ggfi6<«IiSi 
fc. t^HitWl l^m«^TA'WX$:fflv^^»c 
li, l&ntfxaimVTZ&oX'. xrax^aiy 

[0082] Hifcm 5. UlT. HttjWl5tC^TH 

as^^-rsnit0ii7<oigs^TAM x4 5 &mw 

V^T. 12A. 12B. 12C. 1 2 Dttm^KJfci 



(11) 8PSPF6-267555 
19 20 

itzfi-smmw&cbz. m$m&tm*-3 o o i o 2fcsiAuy§£. ski o 3 a- i 

//mtfDJ&-*;"Wt-£ffivvfc. 1 Ocnftoigfli 13 0 3 BlS|<?>^BErt^fi£i8**^fc»i£#*i£S£ 

<r>±iz. mm l c«r3ott*iij-f J: d G l 2cmA*)Sflia maZikTXf -,9<^mkil£.^9r>t^r>ii.mii 

K14££H*-S. S^fcv fO±fcl6®02cnfc?>8i ffiSrSSCktnligrftS. 

sussns 1 3 AfTtcfcsei&ta 1 3 \zsh-ti otz 1 0 0 8 5 ] 1 6 . mrisisfl 1 6 fcowrswi 

#i6ia*56BBCosisTM^s. -ei/cussm tua **. hi utmm&emsM&T'M x5 urn 

<o£ttT*v vrvxin-iit. mmims&i ttiwmi 1 it*>»l 11 2itmm&. 1 314 

6«W>B864«» £S$k:U:. ttz. *tei3fc# 7/-b\ 12Wtt*y-F. 1 2Riif*4*y-K > 

i fc #T£ *#X8S» 1 0 2 1 , 16 O^ffifc: 1137/ - 1 1 4 V- Kfttfc 5 2 

g$r->jfc;*x£a-£*ig(gl 03A-1 03P (HTtt 10 li^'Jayttr^MH- y7, 1 1 5<i*ttl&a, 116 

i o 3 a~ i o 3 d rc> *»»«:. me 1 3 wimE wKsnmucL 1 1 7 i±*»tim}Ps 1 1 8wm 1 2 

•Fl 04*£ig« (BS^-f) t^LTWIUfc. « R'VO^SS (HE) JS7T&*. 8, SSfcJiJISO. 

gl2A~12P(Ct,SffiS&?10 5A-10 5PI:ft lnBftltl 00 g/c»* cOXxyU^Ji«t«JSiB*ffl 

gu:. ft. ««io6. 1 0 7<cii#>j tv mei 2w. 1 2RWie^-/*L)ti)^. m 

<>»rffimfc*fr\ f&Rl 0 7TJim«il 2A~1 2P Ml 4fcl±A--7;M-QA/U*y&lii: LT"f7 

*ya x otMOtmrn otzu. msttzzmttv i o o 8 6 1 ^tiwto^Tiiws . 1 2w- 

miZ^£ol,z1-&mtfi>Z. 1 3SjfcSES«E«:l5ilirf- it . TV- H 1 3_bT»26 
[008 3] tfCi&mc^TS|B&t*. 8S8&102C 20 5&9^fcJ:9*a^LT«*#»£U -HtlV- 

\t. M*&*s*au JASLitms^^fcJiies^ k i 2wtj*. 75St:fti^^^t-rs. a*. 

^??7m6Wt/U?>|^Wx£ffiUt. -tft/F «^1 1 8£#y-Kfcfi»t&fc 1 2RA^t>*** { 

*U0®B61 2 A~ 1 2 P tm&l 3Ht4-f *SEli. ££U 775 2 flfct-k^TlftSU 

*ti?ti?>m£tiUizimw#x<o?)immzto tx 775 2 t&i 4«i®igi*^i^iajTv^. ma 

35<tTiS$*l*mEfc5:S . -efi/FfiomE 104-1 500 m A/cn* ggjftfc , ssasEii 2 V 

0 5 abki 04-10 5 puicosE^^-^&c: z<»w%i®m?i&t><Mmmttz 
ttii^xmmmz? -/?<r>\ btsm^wmaxn tis* j ±#LTma* f BS*i^<^^. ss^ 1 1 8 

immm#&m&hzb&v%ii. z<omv\i t*y-KfiSr«08iL<:i^)5g^k7y-K*&v^± 

ammffitfimfc Lx^yttirsaitf;*. (**8o usTttv-vwicomKimz.LT^fctzz. mm* 
%. mzm$m) *su:. x^-vir^a^^umji 30 jjrr&nsfcss^i lstry-Fi itnmEmtt. 

JiSKSfci ^^•yWft-jt^ CO/^y^rtfflfc: tTfrifeP. *y-K 1 8l3^mE»dJ&t^ 

2^<i<9jHb&>£&rt»o>t. L*>U CcofiS-ty^ Wr*»-ofc. ft-oT. WfSl 1 lOtJtttfSK&ofc 

L<:mfiO«1 t ®mE3& { «l<7)-fe;l'J: 0 ti«< . 7/- FCitSLTaCa* "TS k . 7/- K±T8£L 

m^t^^uiz^fhsm^^zt^t mi^izbh-^mnz^F 1 1 8o0ss«r« 

Tfc'). ^.^•y^rt'C^Xrx^ffifcHSl*>'i)l.ii:3& { OfilLT®Bil 3 t<0®E«rffl^-r4t. m»«l 1 1 

f-t&ztiziivmztw&iztt*). m%&* *«&jw>*£fc*^c*fc>). **v»wtfw*mjfc 

[0084] M. ^3l«S«T«i>B**5r8E^mffil3 [0087 ] JQKH1 7. OTHI6W1 7Cov»TlRB3 

t^mffi^ffl^LT. ^XiBSSrai^U^ ;<^^r "TS. 01 5liHtefll l«l»flS16T^*6 1 *« 

w«t9(cffig?<o/^y^<o*s:j8^r«,j&^T^ntf, v^xflinxai 2 it**, mswrer^x (- 

2BJ61S1 3o^tt4-ii«LT. 1 2A~i 2P^mia *nmTm) ormmtrs-vei. ±.m# 

0/<?7*^t«-*-f-*£fc£J;o?aK#*£ *»*y-H63T*«. WMU, Bf=f»t300g/ 

fiJ*ifct»5«gT**. Mi.tf^»l®@S*.2-fe;HCia ctf . ^*250«m<7)SUS3 1 6LSat<0«tS€fii 

KL. ^^t^ifX<rmtm Y )^t^m^^m mx\ ®2n», S$2nmOXfxa»?r}g|SL)t. 6 5 
#*S:8SK103A. 1 0 3 Bfc»AUT«MWH:*0 50 Iimffi6 2 1 J: r»T»jSStut^jEB, 66fci^fe6 
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z<r)tizm<Dt> o~m£B&tim%®m.. 122 

iIflt;:4-?0)fili8gS£«8U:£kCfcS. Arxnf 

1 2 2iis u s 3 0 4<r>w.-cm&ixa 

9. ®»«Hkw#X:^l^Jiftl,*:m«iCJ:£;yx 

[0088] iXfci&mcov>Ti»BW«» . *m»tzz& 

fl£3t*#tf*§g#X£#xa»6 5A~6 5Dfc$A 
U Ji«68CSSIS69t»LT2V(0mESr* > »t6i: 
€S6 2 A~6 2 D±T5C8«SK*^t. 
A#TO hyfc^oT®»® 1 4 A-l 4 D4>£mffi6 
3A~6 3Dfc|6lj&>-3T#i)U ^9WRffi(C«coT* 

^#;U£«9iSB6 6A~6 6D#(c^A$*u>. £ 

comsn&tzt zti\mt&m<r>#z.% 

$8&M.l£ttL. iSntfxm.t:!tmv%tzZt{zKc&. 3 

6 1 BfcTSS&£ffij£Lfc*>r. -fc^P-^-«(ciia» 
£Jgofci^fc:Jt'<.ltfcfcfc'K Jf*#3»hS<*-a 
fc«>T\ ©S*^2/3fc^ro3t. ¥fi^w 
!3t*£2<D#Xl3I!^g(::*H-&±£ 3tt#»l/3K 

eWWRSttrntiifci^S. 3Xh#;MBfc:fl£8T& 

[0089] 

[ira^aMft] jau:«jt ^ mm 1 o&mc**. 
[0090] tmm<r>miizxti\i . ^xuaumffi* 

8HSWfcBW:-f * - fc * fc k t C . gU5te&5&: 

[0091] ga*a3<^5«BCJ:*ifcr, &Bg»g£ . T 
~*<?!>tvfihj&> lg£fc»±2SJiLt<*>J: 5 izMAL 
#xj<3St^«!g5Rl5SI*>h3 < Sit* £ fc # 

a. mmsArnvm 
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[0 09 2]fi?*JI4co5fei51£J:fttf. &RIWII*7y 

10 [0094] l»*iB6^)5MBfcJ:*Uf. «WBIt*tt* 
SJ^^fc«A$-li-&wk*tT§, RICK!*®*** 
[009 5]ff^7<o&B)WcJ:fur. tfxfcifcfggfc 
Dtg^fl^aSSrXA-Xtjilf^&^kA^S. £ 

[0096] araasaoiMBfciMr, wm*zm 

^8fflOT^k-r&J:3tc1««Lfcco-C. Pt^oftBKff 
20 Etc J: 9«&ft9KJ6* S *>fc:x A-Xtjifr;?* 6 £ 

[0097]»*JS9<O^B8tCj;fHf. *mMtfc.tt 
^S8tttkH^S^S^-5r^iJ:dtcfll*Lfe<0 

£XA-X«i?TStf6£fc*<T'K RtBfc^Sr^ffi 

[0098] ifcRJg i 0<D#5Hc JtfUf , mrieifeSJ-S 
30 M*81&cS. EKBH 1 B&7c£A>£>j!S3R2 tifz 1 SKI 

zmmzmktzzttrcz. ziimmmmm 

t=J: t>izzJ»-Xtz®fr Zitiz k 

[oo99iiir£JBi iwf»«tJ:*L»i. xyxfiEanffi 
<^^<kt,-*5-, m-smtozm&zixnFFmm 
»ztvrzmtff)m£&<oxoizm!8.itecoT. *n?n 

[0100] l 2ff>miz Xixii s ussck^ 

arrs^kcj:*). siai*j<o^xfim««<oi{iiS:^ 

[0101]iSI#Sl3OS^fcJ;*itf. ^xtaaili 

mwzMimmirt-%M%(7>-&z&A $ «t 3 

50 ffij*L*WC, xrxte8S[mffik@«tS^®!?Skco« 
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[0102] mmAmmzxm. ux&sttm z*ima&im9nvss&&T><4 xm 
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* notices * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Pe tailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrochemistry device excellent in a mechanical strength and chemical stability, is 
used for the fuel cell especially generated using an electrochemical reaction, the refiner which refines gas, the gas sensor which detects gas, 
and relates to a suitable electrochemistry device. 
[0002] 

[Description of the Prior Art] An electrochemistry device is a device to which the fundamental reaction for generating electricity or refining 
gas using an electrochemical reaction is performed, and is widely applied to the fuel cell, the gas purifier, the gas sensor, etc. For example, 
a fuel cell supplies an oxidizer for fuel to another side at one side of an electrode in contact with both sides of an electrolyte object, and 
although chemical energy is transformed into direct electrical energy by making oxidization of fuel react electrochemical ly within a cell, 
when it raises an example with a solid-state macromolecule type fuel cell, it will point out the solid-state poly membrane, the gas diffusion 
electrode, or its unification object as an electrolyte object. 

[0003] Drawing 16 is the cross section of the electrochemistry device 1 which constitutes the typical solid-state polyelectrolyte type fuel 
cell of proton conductivity. In drawing, in 2, a solid-state polyelectrolyte film (it is hereafter called an electrolyte film for short) and 3 show 
an anode electrode, and 4 shows a cathode electrode. That with which the perfluoro sulfonic-acid film, the anode electrode 3, and the 
cathode electrode 4 are supporting the platinum catalyst to the carbon fiber in the electrolyte film 2 is used. Next, operation is explained. If 
hydrogen gas is supplied to the anode electrode 3, oxygen is supplied to the cathode electrode 4 and current is taken out from the anode 
electrode 3 and the cathode electrode 4 through an external circuit, the following reactions will occur. 

Anode reaction H2 ->2H++2e- (1) 

Cathode reaction 2H++2e-+l/202 ->H2 O (2) 

At this time, hydrogen serves as a proton on the anode electrode 3, and it moves to the cathode electrode 4 with water in the inside of the 
electrolyte film 2, it reacts with oxygen on the cathode electrode 4, and water is produced. Therefore, when having produced this reaction, 
within the pore of an electrode, the water of gas and a liquid goes in and out, and the electron is flowing in the base material of an 
electrode. Therefore, in order to perform such a reaction smoothly, it is required to make it make it not check movement of the reaction 
active material generated or consumed by the reaction and not check an electron transfer. When water exists with a liquid about movement 
of the aforementioned active material, circulation of reactant gas may be prevented by the drop and especially movement of water is 
important. 

[0004] Therefore, considering water as a method of promoting movement by mechanical force, such as a pressure and passage structure, 
JP,1 -309263 A JP,2-86071,A, JP^-260371 A, JP,3-102774,A, etc. are already proposed. Moreover, as a means to promote movement by 
the difference in compatibility with water using a drying agent or a hydrophilic material, JP,1-140562,A, JP^- 149762 A, JP,3-1 82052 ,A, 
etc. are proposed. When a conductive material will be used for an electrode as an electron transfer, therefore it manufactures an electrode, 
for example, as shown in JP,3-25856,A, JP,2-152166,A etc. is proposed as a method which there is a method which kneads and binds 
carbon powder, a conductive water-repellent material, and a conductive reinforcing agent, and binds a metal. Moreover, there is also the 
method of supporting a weak electrode material with the rigid structure, for example, JP^- 149762 A is proposed. Moreover, there are 
various uses in an electrochemistry device, and although described at each above-mentioned patent, otherwise, the gas purifier of JP,62- 
59184,B, the dehumidification element of JP,61-216714,A, etc. are proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the electrochemistry device currently used for the conventional fuel cell etc. was 
constituted as mentioned above, as mentioned above, the electrode was mechanically weak as the structure, and when it was made to 
deform, it had troubles, like there is a possibility of causing a crack or causing lack. 

[0006] It aims at obtaining the electrochemistry device which can be mass-produced, this invention having been made in order to cancel the 

above troubles, and it being excellent in an electrical property, and maintaining a mechanical strength and chemical stability. 

[0007] 

JMeans for Solving the Problem] The electrochemistry device concerning invention of a claim 1 prepares a gas diffusion electrode in the 
SouGle^sidecr"section"of a soliH^state polyelectrolyte, and makes this gas diffusion electrode either the textile fabrics of a metal fiber, or a 
nonwoven fabric. 

[0008] The electrochemistry device concerning invention of a claim 2 prepares a gas diffusion electrode in the double-sided section of a 
solid-state polyelectrolyte, and makes this gas diffusion electrode either 0 f a metal fiber and organic fiber, or a **** nonwoven 

fabric. 

[0009] The electrochemistry device concerning invention of a claim 3 makes the aforementioned metal fiber any on e sort of following I - 

HQ 1 or two sor ts or more. " r 1 ~ ~ 

L. auste nite st ainle^^fe'el SUCHIR U&£ K periodic -table 5 A group element HA . periodic-table 6 A group element NI . periodic-table 8 
gro up clemerffHOTperiodi c- table IB group element [00T0]*The electrochemistry device concerning invention of a claim 4 fluorine-izes 
Tfiealorementioned metaITlb"er ~ 

[001 1] The electrochemistry device concerning invention of a claim 5 makes the aforementioned organic fiber water-repellent fiber. 
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[0012] The electrochemistry device concerning invention of a claim 6 makes the aforementioned organic fiber hydrophilic fiber. 

• [0013] The electrochemistry device concerning invention of a claim 7 supports a catalyst particle to the aforementioned gas diffusion 
electrode. 

[0014] The electrochemistry device concerning invention of a claim 8 uses the aforementioned catalyst particle as a periodic-table 8 group 
element. 

[0015] The electrochemistry device concerning invention of a claim 9 plates a metal which is different from this metal fiber in the 
aforementioned metal fiber. 

[0016] The electrochemistry device concerning invention of a claim 10 makes the aforementioned metal one or more sorts chosen from the 
periodic-table 8 group element and the periodic-table 18 group element. 

[0017] The electrochemistry device concerning invention of a claim 1 1 prepares a gas diffusion electrode in the double-sided section of a 
solid-state polyelectrolyte, and makes at least one side of this gas diffusion electrode two or more electrode sections which were formed in 
the same flat surface and insulated electronically. 

[0018] The electrochemistry device concerning invention of a claim 12 prepares the closure section which covers this electrode section on 
the whole, and has airtightness in at least one up position of the aforementioned electrode section. 

[0019] The electrochemistry device concerning invention of a claim 13 prepares a gas diffusion electrode in the double-sided section of a 
solid-state polyelectrolyte, forms two or more breakthroughs at least in one side of this gas diffusion electrode, and makes a part of 
aforementioned solid-state polyelectrolyte infiltrate into it at these breakthroughs. 

[0020] The electrochemistry device concerning invention of a claim 14 prepares a gas diffusion electrode in the double-sided section of a 
fixed polyelectrolyte, and forms in one [ at least ] front face of this gas diffusion electrode the layer which consists of either textile fabrics 
of hydrophilic fiber, or a nonwoven fabric. 

[0021] The electrochemistry device concerning invention of a claim 15 prepares a gas diffusion electrode in the double-sided section of a 
solid-state polyelectrolyte, makes this gas diffusion electrode crooked, and unites with the aforementioned solid-state polyelectrolyte. 
[0022] The electrochemistry device concerning invention of a claim 16 makes the aforementioned gas diffusion electrode the gas diffusion 
electrode often a claim 1 or given in any 1 term. 

[0023] The electrochemistry device concerning invention of a claim 17 prepares a gas diffusion electrode in the double-sided section of a 
solid-state polyelectrolyte, and pinches the aforementioned solid-state polyelectrolyte and a gas diffusion electrode with the charge 
collector which has elasticity. 
[0024] 

[Function] By the gas diffusion electrode which the electrochemistry device in invention of a claim 1 made either the textile fabrics of a 
metal fiber, or the nonwoven fabric, even if a solid-state polyelectrolyte tends to deform by change of temperature or moisture content, the 
aforementioned gas diffusion electrode prevents deformation of this solid-state polyelectrolyte mechanically. 

[0025] The electrochemistry device in invention of a claim 2 By the gas diffusion electrode made into either ******** 0 f a metal fiber and 
organic fiber, or the **** nonwoven fabric, while preventing deformation of a solid-state polyelectrolyte mechanically The water produced 
on the electrode focuses and gathers for one fiber by two or more sorts of fiber from which a hydrophilic property differs, the space along 
which a gas passes can be generated for the fiber of another side, a gas required for a reaction can flow into it easily at an active zone, and 

* water required for a reaction can be easily supplied to the reaction section in the state of a liquid. 

[0026] By having made the metal fiber into any one sort of following I - HO, or two sorts or more, the electrochemistry device in invention 
of a claim 3 makes the electric resistance of a gas diffusion electrode small, and reduces a voltage loss. 

an I . austenite stainless steel SUCHIRURO . periodic-table 5A group element - namely, - the three-sort HA . periodic-table 6A group 
element of V, Nb, and Ta - namely, - the three-sort NI . periodic-table 8 group element of Cr, Mo, and W namely, - the nine-sort HO . 
periodic-table IB group element of Fe, Co, nickel, Ru, Rh, Pd, Os, Ir, and Pt - namely, - Three sorts [ Since the electrochemistry device in 
invention of a claim 4 gives water repellcnce by fluorine-ization while a gas diffusion electrode prevents deformation of a solid-state 
polyelectrolyte mechanically and it makes electric resistance small by having fluorine-ized the metal fiber, by electrochemical reaction, the 
water produced on the electrode becomes spherical, and moves in the inside of the space of an electrode substrate, and it becomes easy 
[ that a gas required for a reaction flows into an active zone ]. 

[0028] By having made organic fiber into water-repellent fiber, by electrochemical reaction, the water produced on the electrode becomes 
spherical, and moves in the inside of the space of an electrode substrate, and the electrochemistry device in invention of a claim 5 becomes 
easy [ that a gas required for a reaction flows into an active zone ]. 

[0029] The electrochemistry device in invention of a claim 6 While a gas diffusion electrode prevents deformation of a solid-state 
polyelectrolyte mechanically and making electric resistance small by having made organic fiber into hydrophilic fiber Since there is 
hydrophilic fiber, the water produced on the electrode focuses and gathers for hydrophilic fiber, the space along which a gas passes is 
generated in a metal fiber, a gas required for a reaction flows into it easily at an active zone, and water required for a reaction is easily 
supplied to the reaction section in the state of a liquid. 

[0030] When the electrochemistry device in invention of a claim 7 supported the catalyst particle to the gas diffusion electrode, 
electrochemical reaction advances smoothly by the catalysis and voltage required for a reaction falls. 

[0031] When the electrochemistry device in invention of a claim 8 used the catalyst particle as the periodic-table 8 group element, 
electrochemical reaction advances still more smoothly by catalyses, such as Pt, and voltage required for a reaction falls further. 
[0032] When the electrochemistry device in invention of a claim 9 plated a metal which is different from this metal fiber in a metal fiber, 
electrochemical reaction advances smoothly by the catalysis which the metal which covered fiber prevents corrosion and this metal has, 
and voltage required for a reaction falls. 

[0033] When the electrochemistry device in invention of a claim 10 made the aforementioned metal one or more sorts chosen from the 
periodic-table 8 group element and the periodic- table IB group element, this metal prevents the corrosion of a metal fiber effectively, and 
electrochemical reaction advances still more smoothly by the catalysis, and voltage required for a reaction falls further. 
[0034] When the electrochemistry device in invention of a claim 1 1 made at least one side of a gas diffusion electrode two or more 
electrode sections which were formed in the same flat surface and insulated electronically, the voltage of each electrode section changes. 
[0035] The electrochemistry device in invention of a claim 12 shows potential with this electrode section peculiar to the gas composition in 
space currently closed by having prepared the closure section which covers this. electrode section on the whole in the electrode section, and 
has airtightness in it. 
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[0036] By having made a part of solid-state polyelectrolyte infiltrate into two or more breakthroughs formed at least in one side of a gas 
diffusion electrode, the adhesion of the electrochemistry device in invention of a claim 13 of a gas diffusion electrode and a solid-state 
polyelectrolyte improves, and it prevents deformation of this solid-state polyelectrolyte. 

[0037] By having prepared the layer which consists of the textile fabrics or the nonwoven fabric of hydrophilic fiber on the surface of a gas 
diffusion electrode, hydrophilic fiber sucks up the moisture on an electrode and the electrochemistry device in invention of a claim 14 
prevents that waterdrop piles up near the interface of the aforementioned gas diffusion electrode and a solid-state polyelectrolyte. 
[0038] By the electrochemistry device in invention of a claim 15 having made the gas diffusion electrode crooked, and having united with 
the solid-state polyelectrolyte, the electrode area per unit area is expanded and electrochemical reaction advances smoothly. 
[0039] While the electrochemistry device in invention of a claim 16 prevents deformation of a solid-state polyelectrolyte mechanically by 
having used the gas diffusion electrode of a claim 1-10 given in any 1 term, the electrode area per unit area is expanded and 
electrochemical reaction advances smoothly. 

[0040] When the electrochemistry device in invention of a claim 17 pinched the solid-state polyelectrolyte and the gas diffusion electrode 

with the charge collector which has elasticity, a gas diffusion electrode is forced on a solid-state polyelectrolyte by the fixed pressure, the 

contact resistance between this solid-state polyelectrolyte, a gas diffusion electrode, and each charge collector falls, and voltage required 

for electrochemical reaction falls. 

[0041] 

[Example] 

One example of this invention is explained about drawing below example 1. Drawing 1 is the notional cross section of the electrochemistry 
device 1 1 of this invention, and, as for 12 and 13, a metal-fiber electrode substrate (gas diffusion electrode) and 14 are solid-state 
polyelectrolyte films in drawing. It is superintendent officer 400 g/cm2 sintered after applying a single fiber with a diameter [ of 
SUS31 6L / of 12 micrometers ), and a length of 50- 100mm to open fiber as a metal fiber. Cloth was used. When Nafion 1 17 of Du Pont 
whicfTufthe commercial elegance of a perfluoro sulfonic-acid film is used for the solid-state polyelectrolyte film 14, they are electrode 
substrates 12 and 13 and a poly membrane 14 at 190 degrees C 50 kg/cm2 When a hotpress was performed and it unified by planar 
pressure, no less than 50 micrometers of fiber of electrode substrates 12 and 13 were eating into the poly membrane 14. 
[0042] Next, operation is explained. When it manufactured as a unification object of the size of 10cm angle, even if this electrochemistry 
device 11 had only an end by hand by the **** of an electrode substrate and dealt with it, it did not cause distortion which cannot leave or 
cannot be reproduced. Furthermore, although the operation which carries out air dryness of this electrochemistry device 1 1 at 100 degrees 
C after being underwater immersed was repeated 3 times, electrode substrates 12 and 13 and the poly membrane 14 were not separated at 
all, and a configuration did not change, either. If it is a thing using the conventional electrode substrate and this examination is performed, 
cracking would go into the electrode substrate, and the base material will have separated and fallen. Moreover, when the electrode substrate 
12 of this invention and the electric resistance between 13 were investigated, low resistance has held also between this being immersed and 
dryness. Since polyelectrolyte film 14 the very thing is expanded and contracted by the water content, it is thought by this examination that 
the adhesion between a poly membrane 14, a base material 12, and 13 was very strong, and has prevented deformation of a poly membrane 
14 with the intensity of a metal fiber. Moreover, since there is electric electric conductivity of the SUS31 6L itself about 10 time s of the 
electric electric conducti vity of carbon, the electro n t ransfer in a base material is perform ed smoothTJ^aTui can keep a voltage losTlow. In 
'ada r nioh75ince*ga^ eousTransparency 7e si stance will increase although the surface area of 'the unit-volume neighborhood increases and 
reaction area increases if a metal fiber uses the thing of a path smaller than this thing, it is desirable to use the cloth of the superintendent 
officer smaller than this time in that case. Conversely, what has a large diameter of fiber can also use a big superintendent officer's thing. 
Moreover, by binding tight with a frame etc., when the **** of the electrode substrate itself is not so required, it is also possible to use the 
felt which does not sinter. 

[0043] The example 2 of this invention is explained below example 2. This electrochemistry device carries out the fluori dation o fthe metal 
fiber which constitutes the electrodesuJ^rate^l2^and 13 of the electrochemistry device 1 1 of an example 1, and iTfhe same as trTaToTthe^ 
' electrochemistry "device 11 ofan^example 1 about a configuration and mechanical operation. The fluoridation of a metal -fiber cloth was 
performed by placing fiber into a fluorine or hydrogen fluoride gas. Since reaction area of a metal fiber is large unlike a board, as for the 
concentration of a fluorine or hydrogen fluoride gas, it is desirable to introduce gradually the reactant gas below the number of mols ofthe 
monoatomic layer on and the front face of a metal fiber which stopped to several% or less, or was subtracted to the vacuum, and 

the number of the said mols, and to perform it. 

[0044] Next, operation is explained. When water is sprayed on the electrochemistry device 1 1 of this example, water becomes spherical 
and rolls electrode substrate 12 and 13 top. Therefore, since water does not enter in an electrode substrate 12 and 13 even if water adheres 
to the equipment which used this electrochemistry device 1 1, the space along which gas passes is secured and reactant gas and detected gas 
are continuously supplied to the reaction section. When water arises by the reaction, moreover, electrode substrates 12 and 13 Since it has 
the property which flips water by the fluoridation, the water produced by the reaction Since it becomes spherical, it will move in electrode 
substrate 12 and 13 top, much space will be held in an electrode substrate 12 and 13 and reactant gas can circulate the inside of it easily 
Since gas required for a reaction continues being supplied to the interface ofthe electrolyte film 14 and electrode substrates 12 and 13 
which are the reaction sections, a reaction is performed favorably. 

[0045] The example 3 of this invention is explained below example 3. In 16 and 17, an electrode substrate (gas diffusion electrode), and 21 
and 31 show 22, and an electrode substrate 16, the metal fiber in 17, and 32 show [ in / drawing / drawing 2 is the cross section ofthe 
electrochemistry device 15 of this example, and ] an electrode substrate 16 and the organic fiber in 17. As organic fiber 22 and 32, it **** 
(ed) at 10% or less by the weight ratio using water-repellent fluorine system fiber. 

[0046] Next, operation is explained. When water is sprayed on the electrochemistry device 15 in this example, since there is water-repellent 
fluorine system fiber, water becomes spherical and rolls electrode substrate 16 and 17 top. Therefore, since water does not enter in an 
electrode substrate 16 and 17 even if water adheres to the equipment which used this electrochemistry device 15, the space along which gas 
passes is secured and reactant gas and detected gas are continuously supplied to the reaction section. When water arises by the reaction, 
moreover, fluorine system fiber Since it has the property which flips water, the water produced by the reaction Since a part becomes 
spherical about a fluorine system fiber top, and moves in electrode substrate 16 and 17 top and a part can be drawn near on a metal fiber In 
an electrode substrate 16 and the 17 whole, since space will be held and reactant gas can circulate the inside of it easily, gas required for a 
reaction continues being supplied to the electrolyte film 14 and electrode interface which are the reaction section. 
[0047] In addition, since an electron does not move as for the inside of organic fiber, it is not desirable to make ( many ] the amount of 
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organic fiber more than this. For example, since the specific gravity of fluorine system fiber is about 2.1 and the specific gravity of a metal 
fiber is 8.0 on the other hand even if it is 10% of case in a weight ratio, in a volume ratio, it may become no less than 30%, and an 
insulating layer may be formed according to how to involve fiber. In this case, the electron transfer in an electrode substrate is barred and a 
property falls. 

[0048] Next, the deformation example of the above-mentioned electrochemistry device 15 is explained. Here, it ****(ed) at 3% or less by 
the weight ratio, using the aramid fiber of a hydrophilic property as organic fiber 22 and 32. 

[0049] Next, operation is explained. When water is sprayed on the electrochemistry device 15 in this invention, water is absorbed by the 
aramid fiber of a hydrophilic property and moves toward the electrolyte film 14 in the inside of an electrode substrate 16 and 17. Therefore, 
water can be supplied to the reaction section, securing the space along which gas passes, if the water of a liquid is supplied to this 
electrochemistry device. Moreover, since water can draw near to the direction of organic fiber when water arises by the reaction, electronic 
delivery, the metal fiber which electrochemical reaction produces, and the water which bars circulation of gas near the electrolyte interface 
are removed, and the electrolyte film 14 and electrode interface whose gas required for a reaction is the reaction section continue being 
supplied. 

[0050] Moreover, since an electron does not move here as for the inside of organic fiber, it is not desirable to make [ many ] the amount of 
organic fiber more than this. For example, specific gravity of an aramid fiber is as small as 1 .5, and since it is covered with moisture and 
real volume becomes large, it is necessary to make a content small as much as possible. Moreover, although it is also possible to use natural 
fibers other than synthetic fibers, such as polyester and an acrylic, such as cotton and hemp, if it considers as the organic fiber of a 
hydrophilic property in addition, what produces decomposition by the functional group of the electrolyte film 14 is unsuitable. 
[005 1] The example 4 of this invention is explained below example 4. This electrochemistry device carries out the fluoridation of the metal 
fibers 21 and 31 of the electrochemistry device 15 of an example 3, and is the same as that of a configuration and the electrochemistry 
device 15 which used the hydrophilic fiber of an example 3 about mechanical operation. Moreover, the fluoridation of a metal fiber is the 
same as that of the fluoridation of the cloth of an example 2. 

[0052] Next, operation is explained. Since water has a water-repellent metal fiber and electrode substrate 16 and 17 top is rolled, when 
water is sprayed on the electrochemistry device 15 in this example, even if water adheres to the equipment which used this electrochemistry 
device 15, the space along which gas passes is secured without water entering in an electrode substrate 16 and 17, and reactant gas and 
detected gas are continuously supplied to the reaction section. On the other hand, since water can draw near to the direction of organic fiber 
when water arises by the reaction, electronic delivery, the metal fiber which electrochemical reaction produces, and the water which bars 
circulation of gas near the electrolyte interface are removed, and the electrolyte film 14 whose gas required for a reaction is the reaction 
section, an electrode substrate 16, and 17 interfaces continue being supplied. Moreover, since an electron does not move here as for the 
inside of organic fiber, it is not desirable to make [ more / than required ] the amount of organic fiber. 

[0053] The example 5 of this invention is explained below example 5. Drawing 3 is the cross section of the electrochemistry device 41 of 
this example, and 42 and 43 are the electrode substrate 12 of an example 1, and the electrode substrate (gas diffusion ele ctrode) which 
sup ported the catid ystjiarticle to 13 each in drawing. Platinum black (platinum particle) was used as a catalyst particle . Platinum jsj ue " 
^^lio^d ^which rnaaQpIafanUW black suspend 30% in a Weight ratio to the lower-alcohol solution which contains a polvelectroLvte 5% 
^thougiTi tisin the method of support variously lemjo an electrode substrate 2 It applied so that it might become 4mg of hits, and it was 
~made to d ry^And electrode substrates 42~and 43~and the electrolyte film 14 were made to unify with the hotpress of example 1 publica tion. 
~[005^TJext7operation is explained. Hydrogen is passed to one electrode substrate 42 of the electrochemistry device 41 of this example. 
Although current flowed for the first time and hydrogen was detected from the electrode substrate 13 side by the electrochemistry device 
11 of an example 1 when lOOmV or more of potentials between two poles was applied when an electronegative potential was applied to 
another electrode substrate 43 to an electrode substrate 42 In this example, current flowed by lOmV or more, and it has checked that 
hydrogen occurred from an electrode substrate 43 side. It has checked that the platinum currently supported by electrode substrates 42 and 
43 served as a catalyst by this, and electrochemical reaction was promoted. In addition, if the so-called platinum support carbon catalyst 
which made the carbon particle support platinum is applied by this method since specific gravity is small even when the same platinum is 
made into a catalyst about a catalyst, the amount of catalysts in the liquid to apply will become about 30 percent at the time of platinum 
black, and the amount of platinum at the time of using the catalyst of support 20% will decrease to about 5% compared with the time of 
platinum black. Therefore, although the amount of platinum can be saved sharply, the catalyst effect decreases somewhat, if it has as a 
catalyst not only platinum but platinum group elements, and the alloy containing them or the catalyst effect generally marketed, even if it 
will use the catalyst particle of other kinds - putting - serving - although there is nothing, when taking the method of supporting the base 
material by application, it is necessary to adjust liquid 

[0055] example 6. - this electrochemistry device plates the electrode substrate 12 of an example 1, and the platinum which has the catalyst 
effect in 13 each Degreasing washing is carried out in order to perform platinum plating, and to remove the impurity of the front face of 
electrode substrates 12 and 13 first. In this state, since electrode substraTeTT2TfiaT3may crawl plating liquid, electrode substrates 12 and 
13 are boiled for several minutes in a purified water, or it is immersed for several seconds into 1-N hydrochloric acid. Then, it moves like a 
galvanizer. Although plating liquid used the acid type thing of the phosphoric acid system generally marketed on the standard condition, 
there is especially no problem also at well-known liquid composition. However, in order to plate^on cloth, u nlike the thing of a tabular, 
there were the following phenomena. Since the hydrogen foam generated in the case of plating stops into fiber, bars contact of a fiber front 
face and plating liquid and checks advance of plating, it needs to give vibration to the fiber in plating liquid. Moreover, since electrode 
substrates 12 and 13 were flexible, there is a possibility that buoyancy may work and come floating to the portion which the foam attached,' 
and the fixture which fixes four sides or ends of a base material, and can pass current was needed (not shown). The amount of plating was 
adjusted to the amount which becomes the plating thickness of 1 micrometer, when it considered that an electrode substrate is monotonous. 
Although [ than this ] more [, of course ], this amount was enough if the catalyst effect was considered. Moreover, with equipment which is 
operated with two or less 0.1 A/cm low current density by the use, you may decrease the amount of plating extremely. Moreover, what is 
necessary is just to use the well-known plating technology according to the composition, even when using other elements or alloys as a 
catalyst. t 
[0056] Next, operation is explained. About the catalyst effect, since it is the same as that of the electrochemistry device 41 of an example 5, 
it omits. Peeling of plating was not produced even if it repeated the process of being under a boiling water for 5 hours, and drying the 
electrode substrate of this example. Even if a flow of a reacting matter uses this on intense conditions like a fuel cell or a cell, it shows that 
there is no defluxion of a catalyst and the stable property can be maintained. 
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[0057] The example 7 of this invention is explained below example 7. Drawing 4 is the plan of the electrochemistry device 45 which has 
two or more polar zone which became independent electronically in the flat surface. In drawing, 12A, 12B, 12C, and 12D are the electrodes 
in the same flat surface which became independent electronically. The carbon paper with a thickness of 300 micrometers was used for the 
electrode material. On the electrode 13 of 10cm angle, the electrolyte film 14 of 12cm angle is carried. Furthermore, the Teflon sheet 46 
with a thickness of 250 micrometers which made on it the independent electrodes 12A-12D of four 4cm diameters and the hole where four 
independent electrodes 12A-12D go inside is arranged in a coplanar. And the hotpress was performed on the same conditions as an 
example I. In addition, planar pressure was based on the area of four independent electrodes. Moreover, the terminal for reading the gas 
passageway which can pass gas to an electrode substrate 13, the passage which can pass gas which is different in four electrodes, and the 
voltage of each electrode was installed (not shown). 

[0058] Next, operation is explained. Pure hydrogen was passed in the electrode 13 and the fuel exhaust gas of four cells of a fuel cell stack 
was passed to independent each of Electrodes 12A-12D. The voltage produced between each electrode 2A, 2B, 2C, 2D, and an electrode 13 
turns into voltage shown by the following (3) formulas according to the hydrogen partial pressure of the fuel exhaust gas which flows to 
each passage. Therefore, in the electrochemistry device of one sheet, the concentration of four gas was able to be measured simultaneously. 

[0059] Here, how to know hydrogen concentration is explained. Pure hydrogen is passed to the pole of one side, and if the inspected gas 
containing hydrogen is introduced into another pole, since the potential E corresponding to Nemst's equation (3) will occur among two 
poles, the hydrogen concentration in inspected gas can be known by measuring the voltage. 
[0060] 

E-radiographic/2Fxln (PR [ PH2/]) (3) 

[0061] However, for a Faraday constant and T, absolute temperature and PH2 are [ R / a gas constant and F ] the hydrogen gas partial 
pressure in inspected gas, and PR. The pressure of pure hydrogen is shown. 

[0062] In addition, in this example, although four electrodes 12A-12D are allotted in the same flat surface, as long as it is by the 
independent electrode electronically [ plurality ], even if it is more than it, you may be less than [ it ] again. Moreover, it is possible to 
make it correspond to electrode 2A, 2B, 2C, and 2D of each, to divide into four, and to also make four cells which became independent 
electronically constitute from this example, although the counter electrode 3 was constituted from one sheet. In this case, one 4 times the 
voltage of this can be generated on an average by connecting four cells in series. 

[0063] The example 8 of this invention is explained below example 8. Drawing 5 is drawing showing the concept of the electrochemistry 
device 51 of this example, this drawing (a) is the plan and this drawing (b) is the cross section. In drawing, 12R and 12W are the electrodes 
in the same flat surface which became independent electronically, and 52 is a septum (closure section) which intercepts electrode 12R from 
the open air. The electrode of the example 6 which plated platinum to the electrode substrate was used for Electrodes 12R and 12W. On the 
electrode 13 of 10cm angle, assembly carries the electrolyte film 14 of 12cm angle, and arranges in a coplanar further electrode 12W of 
10cm angle which the hole with a diameter [ electrode 12R and the diameter of 1.5cm ] of with a diameter of 1cm opened on it. And the 
hotpress was performed on the same conditions as an example 1. In addition, planar pressure was based on the area of a counter electrode 
13. And in order to prevent the open air flowing into electrode 12R, the cap (septum 52) with 0.2mm [ in thickness in which the hole for 
voltage terminals opened J, and a radius of 1.2cm of the semi-sphere type made of silicone rubber was put. And the electrode was pinched 
by the punching metal made from SUS304 with a thickness of 1mm which the 2mm hole opened, and the terminal for reading both 
punching metals and the voltage of electrode 12R was installed (not shown). At this time, one punching metal is electronically connected 
with electrode 12W, another punching metal will be electronically connected with an electrode 13, and electrode 12R has insulated 
electronically except the voltage terminal. 

[0064] Next, operation is explained. This electrochemistry device 51 is placed into air, and the potential of 4V is impressed through a 
punching metal between the electrode 12W-counter electrodes 13. According to the formula 4 mentioned later, the moisture in the air 
which touches an electrode 13 a side serves as a hydrogen ion, and moves the inside of the electrolyte film 14 to the electrode 12W and 
12R side. In electrode 12W, according to the formula 5 mentioned later, it is returned to hydrogen, and a hydrogen ion reacts with the 
oxygen in air immediately, and serves as water. On the other hand, in electrode 12R, as a hydrogen ion is shown in the formula 7 
mentioned later, although an electron is obtained and it Becomes hydrogen, since it is scaled by the rubber screen 52, it is full of hydrogen 
gas and only superfluous hydrogen flows out of between a rubber screen 52 and films 14. 

[0065] Movement of a hydrogen ion is explained here. If direct current voltage is impressed to two poles in air with moisture, according to 
electrochemical reaction, by the cathode side, the moisture in air will lose an electron, will serve as a hydrogen ion, and will move the 
inside of an electrolyte film to an anode side. 
2H2 0->4H++02+4e- (4) 

Although an electron is obtained on an anode and it is returned to hydrogen, a hydrogen ion reacts with the oxygen in air, and becomes 
water. 

4H++02+4e->2H2 O (5) 

After all, the water by the side of a cathode will move to an anode side, and will lower the humidity of space to a cathode side. Moreover, if 
direct current voltage is underwater impressed, for example to two poles, according to electrochemical reaction, with a cathode, water will 
lose an electron, and will become a hydrogen ion and oxygen gas, oxygen gas will occur as a gas, and a hydrogen ion will move the inside 
of an electrolyte film to an anode side. On the other hand, in an anode, a hydrogen ion obtains an electron and generates it as hydrogen gas. 

2H2 0->4H++O2+4e- (6) 

4H++4e~>2H2 (7) 

[0066] By the above, electrode 12R becomes a hydrogen reference electrode, and can separate and measure polarization of each pole in this 
electrochemical reaction by measuring the voltage of electrode 12R and a counter electrode 13, and electrode 12R and the voltage of 
electrode 12 W. Then, since operation becomes possible with the maximum required voltage while risk of applying unusual voltage which 
causes the corrosion of an electrode to an electrode is avoidable, if the voltage applied among W-12 13 on the basis of this voltage is 
adjusted, miniaturization of equipment is attained. 

[0067] An example 9 is explained based on drawing below example 9. Drawing 6 is the notional cross section of the electrochemistry 
device 53 of this example, and the electrode substrate with which 54 and 55 have a breakthrough 56 in drawing, and 14 are polyelectrolyte 
films. It is 2 the 400g [/cm ] superintendent officer who sintered after applying a single fiber with a diameter [of SUS316L shown in the 
example 1 as an electrode substrate / of 12 micrometers ], and a length of 50- 100mm to a opening machine. Cloth was used. When Nation 
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1 17 of Du Pont is used for a poly membrane 14 as commercial elegance of a perfluoro sulfonic-acid film, they are electrode substrates 54 
and 55 and a poly membrane 14 at 190 degrees C 50 kg/cm2 When a hotpress was performed and it unified by planar pressure, no less than 
50 micrometers of fiber of an electrode substrate ate into the poly membrane 14, and it was eating away further so that the electrolyte film 
14 might bury a breakthrough 56. 

[0068] Next, operation is explained. Even when the electrochemistry device 53 of the unification object of the sire of 10cm angle was 
manufactured, even if it had only an end by hand by the **** of an electrode substrate and dealt with it, this unification object did not 
cause distortion which cannot leave or cannot be reproduced. Furthermore, although the operation which carries out air dryness of this 
unification object at 100 degrees C after being underwater immersed was repeated 10 times, electrode substrates 54 and 55 and the poly 
membrane 14 were not separated at all, and the configuration of this unification object did not change this time, either. If it is a thing using 
the conventional electrode substrate and this examination is performed, cracking would enter with the hole as the starting point made in the 
electrode substrate, and the base material will have broken, separated and fallen. Moreover, when the electrode substrate 54 of this 
invention and the electric resistance between 55 were investigated, low resistance has held also between this being immersed and dryness. 
Since polyelectrolyte film 14 the very thing is expanded and contracted by the water content, it is thought by this examination that the 
adhesion between the electrode substrate poly membrane 14, a base material 54, and 55 has restricted membranous movement with haying 
been very strong and the intensity of a metal fiber. 

[0069] Moreover, since there is electric electric conductivity of the SUS316L itself about 10 times of the electric electric conductivity of 
carbon, the electron transfer in a base material is performed smoothly, and can keep a voltage loss low. Moreover, since the electrolyte film 
had been infiltrating into the breakthrough, therefore, supply of the water to a film became easy that the water containing being liquefied 
touches a direct electrolyte film. In addition, since gaseous transparency resistance will increase although the surface area of the unit- 
volume neighborhood increases and reaction area increases if a metal fiber uses the thing of a path smaller than this thing, it is desirable to 
use the cloth of the superintendent officer smaller than this time in that case. Conversely, what has a large diameter of fiber can also use a 
big superintendent officer's thing. By binding tight with a frame etc., when own **** of an electrode substrate is not so required, it is also 
possible to use the felt which docs not sinter. 

[0070] The below example 10. example 10 is explained. Drawing 7 shows the cross section of the electrochemistry device 58 of this 
example. 59 is the layer made for the fiber of a hydrophilic property. Here, the nonwoven fabric with a thickness ( of 1 micrometer of 
diameters of fiber of polyester ] of 2mm was used. 

[0071] Next, operation is explained. When water is sprayed on this electrochemistry device 58, after water spreads in the hydrophilic layer 
59 and is mostly distributed in a field at homogeneity, it reaches the electrolyte film 14 through an electrode 12. On the other hand, when 
water arises in the interface of the electrolyte film 14 and an electrode 12 by the reaction, superfluous water is sucked up by the hydrophilic 
layer 59, spreads in the whole field and is removed in it. In the whole base material, since space will be held and reactant gas can circulate 
the inside of it easily, gas required for a reaction continues being supplied to the electrolyte film 14 and electrode interface which are the 
reaction section. However, since an electron does not move as for the inside of organic fiber, the exchange with the electron of an electrode 
substrate 12 and the exterior is unsuitable for operation which takes out a terminal from between the hydrophilic layer 59 and the 
electrolyte films 14, or makes a hole in a part of hydrophilic layer 59, and it is necessary to make it let only a terminal pass, and passes a 
high current. Although natural fibers, such as cotton besides synthetic fibers, such as a poly amide and polyethylene, and hemp, are also 
considered in addition to this as fiber of a hydrophilic property, the synthetic fiber which can control the aperture in a layer free is 
desirable. In addition, satisfactory, even if it makes it still thicker, although the thing with a thickness of 2mm was used in the above- 
mentioned example, when applying to the side which discharges the water of a dehumidification element, since the direct electrolyte film 
14 is not touched but it is operated at a room temperature, there is no need of taking a limit of material selection into consideration so much 
besides a hydrophilic property. Moreover, it is possible to also make the still better known water supply macromolecule on the outside 
support out of a hydrophilic layer. 

[0072] The below example 1 1. example 11 is explained. Drawing 8 shows the electrochemistry device 61 which unified the electrode in 
which this example was crooked, and the electrolyte film, and is 62, the gas diffusion electrode in which 63 was crooked, and the 
electrolyte film (solid-state polyelectrolyte) with which 64 was crooked. Moreover, the gas passageway in which 65 was formed of the 
electrode 62, and 66 are the gas passagewaies formed of the electrode 63. Moreover, 68 and 69 are conductive separator boards which are 
this gas passageway and which already form an end. Moreover, 70 is an insulating spacer film and used the Teflon sheet with a thickness of 
250 micrometers. On the occasion of incurvation of a gas diffusion electrode, especially special technology is unnecessary and can be 
carried out in the way of a well-known sheet metal press. Moreover, if the method currently indicated by JP,3-84866,A, JP,3-208261 ,A, 
JP,3 -208262 ,A, etc., for example is taken on the occasion of the unification with electrodes 62 and 63 and the electrolyte film 64, it will 
become easy to make a film meet the configuration of the electrode substrate made crooked. Here, the gas passageway with a width of face 
of 2mm was formed with the sintering electrode substrate of sintering of SUS316L fiber. 

[0073] Next, operation is explained. In this electrochemistry device 61 , the hydrogen gas refining reaction which is one of the 
electrochemical reaction is performed. If the hydrogen gas which contains a carbon dioxide in an impurity is introduced into a gas 
passageway 65 and the voltage of 0.5 V is applied to the separator board 68 to the separator board 69, the reaction of the formula 8 later 
mentioned on an electrode 62 will arise, only hydrogen gas serves as a proton, and it moves toward an electrode 63 in the inside of an 
electrolyte 64, and, therefore, is introduced into the reaction of the formula 9 mentioned later into a return passage 23 at hydrogen gas. 
[0074] Here, if the hydrogen gas containing an impurity is poured and voltage is impressed to a cathode side, only hydrogen gas will react, 
it will become a hydrogen ion, and the inside of an electrolyte film will be moved to an anode side. 

H2 ->2H++2e- (8) 

2H-H-2e->H2 (9) 

In an anode side, a hydrogen ion obtains an electron and is returned to hydrogen gas. Since only a hydrogen ion can move as for the inside 
of an electrolyte film, pure hydrogen can be obtained in an anode side. 

[0075] Therefore, an electron flows from an electrode 62 to the separator board 69 and an electrode 63 through an external circuit through 
the separator board 68. Although the thickness of an electrode substrate is about 0.3mm in thickness, since conductivity is high, the loss of 
voltage does not almost have an electron transfer from top 65T of the passage where a path is the longest to a separator 68, either, and, as 
for a metal fiber, a reaction advances. Moreover, the electrolyte per simple plane area and the interfacial area of an electrode doubled at this 
time, by latus', reaction area was secured greatly and a lot of gas purification of it became possible. Furthermore, since passage is 
constituted for electrochemistry device itself, keeping the thickness of an electrode thin, the thickness of a unit cell becomes very thin and 
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the layered product which carried out the laminating of the cell can constitute very compactly. Since contact pressure is maintainable also 
about a separator and inter-electrode contact resistance using the elasticity of a metal fiber, a voltage loss can be kept low. 
[0076] The below example 12. example 12 is explained. Drawing 9 is the electrochemistry device 71 made to pinch with a charge collector 
with the elasticity of this example, and, for 72, an elastic charge collector and 73 are [ the charge collector of a counter electrode and 70 ] 
insulating spacers. While being able to use the metal and alloy which have austenite stainless steel, and well-known spring nature besides 
martensite system stainless steel as the quality of the material of the elastic charge collector 72, although it is usable, it is necessary to 
select the plastic film which applied the conductive layer in consideration of the corrosion resistance by the service condition. Here, in 
order to use it for the dehumidifier made to operate in a room temperature and air, what prepared the hole for gas transparency was used for 
the board with a thickness [ of SUS316L ] of 0.05mm. A hole can be created with well-known punching, and etching or machining. The 
size of the elastic charge collector 72 is the thing of 10cm angle, and is processed into radii with a radius of 10cm. The gas diffusion 
electrode is using the electrode of the example 6 which performed platinum plating on the SUS fiber felt. On a charge collector 73, 
assembly carries the elastic charge collector 72 so that the center of radii may turn to an outside for an electrode 12, the electrolyte film 14, 
and an electrode 13 from on the in piles, and it sandwiches it with a frame 74. By the product made from hard polyethylene with a 
thickness of 3mm, the frame 74 used the screw etc. for the charge collector 73, and fixed to it. Moreover, the terminal for passing current is 
attached in the elastic charge collector 72 (not shown). 

[0077] Next, operation is explained. If the voltage of 4 V is applied to a charge collector 72 to a charge collector 73 in the atmosphere, the 
reaction of the formula 4 mentioned above on the electrode 12 arises, and the moisture in the air by the side of a charge collector 73 
decomposes, a proton moves toward an electrode 13 in the inside of an electrolyte 14, and therefore it combines with the oxygen in air at 
the reaction of a formula 5, and it will become water and will come out. At this time, an electron flows from an electrode 12 to a charge 
collector 72 and an electrode 13 through an external circuit through a charge collector 73. Since the contact resistance between a charge 
collector 72 and an electrode 13 maintained contact pressure using the elasticity of a charge collector 72, it was able to keep the voltage 
loss low. Moreover, since the electrode and electrolyte film which are not unified were also used by this method, the process of unification 
was able to be skipped. In addition, although what gave the catalyst function to the electrode substrate itself was used in this example, 
especially the need that **** is united with the electrode may insert a catalyst sheet as there is not, for example, shown in JP,3-46764,A 
between an electrode substrate and an electrolyte film. Moreover, the total thickness is made very thinly with 0.7mm, and when it attaches 
in various devices, it can be constituted compactly. 

[0078] The below example 13. example 13 is explained. Drawing 10 is the notional cross section of the fuel cell 81 which used the 
electrochemistry device 53 ( drawing 6 ) of the example 9 of this invention, the cathode with which 54 has a breakthrough 56, and 55 are 
anodes which similarly have a breakthrough 56, and 68 and 69 are separator boards which have a gas passageway made from carbon. The 
effective area of each electrodes 54 and 55 of the electrochemistry device 81 is 2 100cm. The thing was used. Moreover, Nafion 115 of Du 
Pont was used for the electrolyte film 14. 

[0079] Next, operation is explained. The fuel cell 81 was warmed at 80 degrees C at the external heater (not shown), and the air which 
humidified the hydrogen gas humidified at 95 degrees C to the anode passage 66 at 50 degrees C in the cathode passage 65 was introduced. 
If between the separator boards 69-68 is connected with an external circuit, on an anode 55, by the reaction of a formula 10, hydrogen will 
emit an electron and will move toward a cathode 54 in the inside of a film 14 with water. 
2H2->4H++4e- (10) 

In a cathode 54, a hydrogen ion and oxygen are connected, an electron is obtained and water generates. 
4H++02+4e~>2H2 O (11) 

At this time, from the dew-point (95 degrees C) of anode gas, the temperature of a cell is a low, and in passage 66, superfluous moisture 
serves as a drop and it is condensed. While a drop is carried with the dynamic pressure of gas in the inside of passage 66, the electrolyte 
film 14 which is burying the breakthrough 56 in an electrode is touched, and a part is absorbed, and a part flows into the electrolyte film 14 
interior along with the electrolyte film 14 in a breakthrough 56. Since the hydrophilic property is higher than an electrode 54, water moves 
into passage 65 along with a breakthrough 56, and the electrolyte film 14 which is burying the breakthrough 56 by the cathode 54 on the 
other hand although there is excessive moisture touches the circulating air, and evaporates. A high property is maintainable, even if supply 
of oxygen required for a reaction is maintained and it raises current density, since the water in the cathode electrode 54 can be promptly 
discharged while supply of water required for electrochemical reaction is attained by this. 

[0080] The below example 14. example 14 is explained. Drawing 11 is the air dryer 91 which used the electrochemistry device 71 of the 
example 12 of this invention, and a hole is [ elastic ****** and 922 are the apertures for dehumidification by which DC power supply and 
93 were able to be opened in the dehumidified box, and 72 was able to open 94 in the side attachment wall of a box 93 and ] easy to be 
what joined the well-known metallic board created, for example with punching, and etching or machining. Here, the punching metal of 
SUS304 with a thickness of 0.5mm was used. In addition, so that an insulating layer may not arise, although [ this aperture 94 / in order to 
give work of a collecting electrode plate, ] painting [ no ], in the box 93, it insulated and it was fixed. Moreover, the frame 74 for 
dehumidification element fixation is formed in the outside of a box 93. The steel plate homogeneous as a box is attached in the frame 74 by 
the box by welding. Although the outside gave the same paint as a box, since it flowed with a charge collector 72, the inside presupposed 
no painting. Moreover, the size of a charge collector 72 is the thing of 10cm angle, and is carrying out bending to radii with a radius of 
10cm. The electrochemistry device 71 is [ the electrode of the exa mple 6 which performed platinum plating to the gas diffusion electrode at 
thcSUSfiber felt, and J Nafion 1 17 film at 15U degrees C Planar pressure 50 kg/cm^ the unitiea thing was used. Heating temperature was 
tnadel ovv*ToTpre"venti ng the adverse current of water by lessening interlocking to the film of an electrode and keeping the real thickness of 
the electrolyte film 14 thick. Although the part and integrity are somewhat inferior, since it is pushed by the charge collector 72, it is 
satisfactory. Moreover, electrodes 12 are 400 g/cm2 with a thickness of 400 micrometers. A superintendent officer's felt and an electrode 
13 are 200 g/cm2 with a thickness of 200 micrometers. A superintendent officer's felt is used. Assembly inserted the electrochemistry 
device so that an electrode 13 might turn to a box side along with a frame 74, and it inserted the charge collector 72 so that the center of 
radii might turn to the outside of a box from on the. And the terminal of + of DC power supply is connected to the aperture 94, and ground 
connection of the terminal of - was carried out to the box 93. 

[0081] Next, operation is explained. If DC power supply are started, the voltage of 4V will be built over an aperture 94 to a box 93. Since 
the aperture 94 has flowed with the electrode 13 and the box 93 has flowed with the electrode 12 through frame 74 charge collector 72, the 
voltage of 4V is built over an electrode 13 to an electrode 12. Then, the reaction of a formula 3 arises on an electrode 13, and the moisture 
in the air in a box 93 decomposes, a proton moves toward an electrode 12 in the inside of an electrolyte 14, and therefore it combines with 
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the oxygen in the open air at the reaction of a formula 4, and it becomes water and comes out. At this time, an electron flows from an 
electrode 13 to a box 93, a frame 74, a charge collector 72, and an electrode 12 through DC power supply 92 through an aperture 94. Since 
the contact resistance between a charge collector 72 and an electrode 12 can maintain contact pressure using the elasticity of a charge 
collector 72, it can keep a voltage loss low. Moreover, by this method, since the electrochemistry device is only being fixed with the 
elasticity of a collecting electrode plate, in the case of repair, it is easily exchangeable only by extracting electrochemistry device 71 
portion. When the volume of a box 93 was about 101, the relative humidity in a box 93 was able to be stopped lower about 40 to 50% than 
the atmosphere. Moreover, since dehumidification of a lot of gas can be performed when the electrochemistry device of an example 1 1 is 
used, if attached to the windward of the cooling fin of an air-conditioner, dew condensation within a fin can be prevented and an oxygen 
enrichment will become possible. 

[0082] An example 15 is explained below example 15. Drawing 12 is the notional cross section of the gas concentration sensor 101 using 
the electrochemistry device 45 of an example 7 which has two or more polar zone which became independent electronically in the flat 
surface. In drawing, 12A, 12B, 12C, and 12D are the electrodes in the same flat surface which became independent electronically. The 
carbon paper with a thickness of 300 micrometers was used for the electrode material. On the electrode 13 of 10cm angle, the electrolyte 
film 14 of 12cm angle is carried so that it may overflow 1cm of circumferences at a time. Furthermore, as the independent electrode of 16 
2cm angles is shown on it in the range which has an electrode 13 downward at drawing 13 , each inter-electrode one arranges at the interval 
which is 6mm. And the hotpress was performed on the same conditions as an example 1. In addition, planar pressure is 2 an area of 64cm 
of 16 independent electrodes. It was made criteria, moreover, the passage 103A-103P which can pass gas which is different in the electrode 
of the gas passagewaies 102 and 16 which can pass gas to a counter electrode 13 was formed to 103A-103D drawing - The voltage 
terminal 104 was connected to the electrode 13 through the collecting electrode plate (not shown). The voltage terminals 105A-105P were 
connected also to Electrodes 12A-12P. In addition, the polycarbonate was used for end plates 106 and 107. When using a conductive 
material like a metal or carbon, it is necessary to prevent from touching a current carrying part by the end plate 107 at an electrode, since it 
is necessary to insulate Electrodes 12A-12P electronically, although an end plate 106 can also use a conductive metallic material. 
[0083] Next, operation is explained. Pure hydrogen was passed in passage 102 and the fuel exhaust gas of the cell of 16 of a fuel cell stack 
was passed to independent each of an electrode. The voltage produced between each Electrodes 12A-12P and electrode 13 turns into 
voltage shown by three formulas according to the hydrogen partial pressure of the fuel exhaust gas which flows to each passage. The 
hydrogen concentration of the exhaust gas of the cell of 16 sheets of a fuel cell stack was able to be simultaneously measured by acting as 
the monitor of the voltage between between [ each voltage 104-105A ] - 104-105P. In this examination, methane reforming simulation gas 
(80% of hydrogen, ♦»*****♦**♦*) wa s passed as fuel to the fuel cell. Although each cell voltage in a stack had variation by measurement, 
this variation was not found in the thing based on what. However, when this concentration sensor was installed, the voltage between 
terminals of the electrode to which cell voltage let the exhaust gas of a low cell pass was higher than other cells, and it turns out that 
hydrogen concentration is extremely low. In a fuel cell stack, since the current which flows in each cell is the same, the same is said of the 
amount of the hydrogen gas to consume. Nevertheless, it turns out that it is shown that a low has little fuel with which hydrogen 
concentration flows into the cell, and a problem is in distribution of the gas within a stack, it became possible to perform optimization of 
passage structure and a quantity of gas flow by acting as the monitor of this voltage, and the property of a fuel cell stack improved sharply. 
[0084] In addition, although voltage with the electrode 13 which passed pure hydrogen was measured and gas concentration was measured 
in this example, if it is by the case where only the variation in concentration is measured like [ in this case ], it is also possible for the 
potential of a reference electrode 13 to be disregarded and to get to know a concentration distribution by acting as the monitor only of the 
variation in the potential of 12A-12P. For example, when the number of division electrodes is limited to two cells, the exhaust gas of the 
cell of ends toward which distribution of gas tends to incline is introduced into Passage 103A and L03B, the exhaust gas of a central cell is 
introduced into passage 102 and the voltage between passage 103A-103B exceeds constant value, it is also possible to take the operating 
method of making all quantities of gas flow increasing, and keeping operation of a stack normal. 

[0085] The below example 16. example 16 is explained, the cell 111 with which drawing 14 used the electrochemistry device 51 of an 
example 8 - it is - 1 12 - a cell container and 13 - an anode and 12W - a cathode and 12R - for a silicon nature rubber screen and 115, 
as for an oxygen exhaust port and 1 17, a water feed hopper and 1 16 are [ an independent cathode and 1 13 anode charge collector and 114/ 
a cathode charge collector and 52 / a hydrogen exhaust port and 1 18 ] the current (voltage) terminals to electrode 12R In addition, in an 
electrode, it is 0.1mm superintendent officer in thickness 100 g/cm2. What carried out iridium plating of what carried out platinum plating 
at the electrode 13 was used for Electrodes 12W and 12R using stainless steel fiber sintering cloth. The Nafion film was used for the 
electrolyte film 14 as a perfluoro sulfonic-acid film. 

[0086] Next, operation is explained. If direct current voltage is impressed among W-electrode 12 13, on an anode 13, water will decompose 
by the reaction of six formulas, oxygen will occur, and, on the other hand, hydrogen gas will be generated in cathode 12 W according to 
seven formulas. Moreover, when the terminal 1 IS was connected with the cathode too hastily, hydrogen occurred also from 12R, the inside 
of a rubber screen 52 was filled with hydrogen, and the part was overflowing from the crevice between a rubber screen 52 and a film 14. It 
is current density 500 mA/cm2 Although inter-electrode voltage was about 2V when passed the grade, if operation is continued for a while 
with this current density, voltage would rise and current will not flow. Although the voltage of a terminal 118 and an anode 13 was 
changing when the voltage between the terminal when separating a cathode pole from a terminal 1 18, an anode or a terminal, and a cathode 
was measured, and voltage rose, the voltage between a cathode and a terminal 118 hardly changed. Therefore, since that the property of a 
cell 111 became bad guessed that a problem was in an anode electrode side, when it examined by being cautious of an anode, it is the 
bubble of oxygen generated on the anode, and it turns out that supply of water was left. Therefore, when the electrode substrate of an anode 
was changed into the thing of half thickness, elevation of voltage did not take place. Thus, when the circuit of a terminal 118 was separated 
for every fixed time to be on stream and voltage with an electrode 13 was measured, the case where a problem is in a cell 111, and the part 
which has a problem just before being able to trace a cause or breaking down, when a property begins to get worse could be repaired. 
[0087] The below example 17. example 17 is explained. Drawing 15 is the gas purifier 121 which used the electrochemistry device 61 of 
an example 11. The bottom portion of an electrochemistry device (it expresses as one curve) is an anode 62, and a top portion is a cathode 
63. Electrode substrates are superintendent officer 300 g/cm2 and a sintering electrode substrate with a thickness of 250 micrometers of 
SUS316L fiber, and formed the gas passageway with a width of face [ of 2mm ], and a height of 2mm. The gas passageway in which 65 
was formed of the electrode 62, and 66 are the gas passagewaies formed of the electrode 63. The conductive end plate 68 and whose 69 are 
this gas passageway and which already forms an end, and 122 are conductive separator boards, and it means that they had connected four 
refiners in series electrically by this. The sign of A-D was attached to four devices, respectively. Each separator board 122 was constituted 
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from a board of SUS304, and Teflon resin was used for the manifold to the gas passageway by a gas seal and the crooked electrode with an 
electrolyte film (not shown). Moreover, finally a layered product is 0.2 kg/cm2. Between end plates 8-9 is suppressed by planar pressure. 
[0088] Next, operation is explained. If the hydrogen gas which contains a carbon dioxide in an impurity is introduced into gas 
passagewaies 65A-65D and the voltage of 2V is applied to an end plate 68 to an end plate 69, the reaction of a formula 8 will arise on 
electrode 62A - 62D, only hydrogen gas serves as a proton, and moves toward Electrodes 63A-63D in the inside of electrolyte 14A - 14D, 
and, therefore, it is introduced into the reaction of a formula 9 into return-passage 66A - 66D at Moreover, since the electrolyte per simple 
plane area and the interfacial area of an electrode doubled at this time, the almost double current at the time of using a monotonous type 
electrode was able to be passed. This is able to process double capacity to the gas purifier of the same area of base. Furthermore, since per 
sheet and thickness became small 30 percent compared with the case where passage is dug in a separator board since passage was 
constituted from electrochemistry device 61 the very thing, keeping the thickness of an electrode thin, height became abbreviation 2/3. For 
this reason, about 1/of sizes to the gas purifier of the same monotonous type size was set to 3, and the remarkable miniaturization was 
attained. Moreover, since a separator did not need to be trenched, like this example, commercial sheet metal could be used and cost has 
decreased sharply. 
[0089] 

[Effect of the Invention] As mentioned above, according to invention of a claim 1, since the gas diffusion electrode was constituted like 
either the textile fabrics of a metal fiber, or a nonwoven fabric, it is effective in the ability to prevent deformation of a solid-state 
poly electrolyte mechanically. 

[0090] Since the gas diffusion electrode was constituted like either 0 f a metal fiber and organic fiber, or a **** nonwoven fabric, 

while being able to prevent deformation of a solid-state polyelectrolyte mechanically according to invention of a claim 2, a gas required for 
a reaction is made to flow into an active zone easily, and it is effective in the ability to supply water required for a reaction to the reaction 
section easily in the state of a liquid. 

[0091] According to invention of a claim 3, about a metal fiber, since two sorts were constituted as mentioned above, the electric resistance 
of a gas diffusion electrode can be made small, and there is any one sort of following I - HO or an effect of reducing a voltage loss. 
I . austenite stainless steel SUCHIRURO . periodic-table 5A group element HA . periodic-table 6A group element NI . periodic-table 8 
group element HO . periodic-table IB group element [0092] Since according to invention of a claim 4 it constituted so that the fluoridation 
of the metal fiber might be carried out, there is an effect which can flow a gas required for a reaction into an active zone easily by a gas 
diffusion electrode's being able to prevent deformation of a solid-state polyelectrolyte mechanically, being able to make electric resistance 
small, and giving water repellence. 

[0093] According to invention of a claim 5, since organic fiber was constituted like water-repellent fiber, there is an effect which can flow 
a gas required for a reaction into an active zone easily. 

[0094] According to invention of a claim 6, since organic fiber was constituted like hydrophilic fiber, a gas required for a reaction can be 
made to flow into an active zone easily, and it is effective in the ability to supply water required for a reaction to the reaction section easily 
in the state of a liquid. 

[0095] Since according to invention of a claim 7 it constituted so that a catalyst particle might be supported to a gas diffusion electrode, 
electrochemical reaction can be smoothly advanced by the catalysis and it is effective in reducing voltage required for a reaction. 
[0096] Since according to invention of a claim 8 it constituted so that a catalyst particle might be used as a periodic-table 8 group element, 
electrochemical reaction can be advanced still more smoothly by catalyses, such as Pt, and it is effective in reducing voltage required for a 
reaction further. 

[0097] According to invention of a claim 9, since it constituted in the metal fiber so that a different metal from this metal fiber might be 
plated, electrochemical reaction can be smoothly advanced, to it by the catalysis which can prevent the corrosion of a metal fiber with this 
metal, and this metal has, and the effect of reducing voltage required for a reaction is in it. 

[0098] According to invention of a claim 10, since one sort was constituted as mentioned above, the corrosion of a metal fiber can be 
effectively prevented with this metal, and electrochemical reaction can be advanced still more smoothly by the catalysis of this metal, and 
there is an effect chosen from the periodic-table 8 group element and the periodic- table IB group element in the aforementioned metal of 
reducing voltage required for a reaction further. 

[0099] Since at least one side of a gas diffusion electrode was constituted like two or more polar zone which was formed in the same flat 
surface and insulated electronically according to invention of a claim 1 1, the voltage of each polar zone can be changed and it is effective in 
the voltage which plurality became independent of by the thin device of one sheet being obtained. 

[0100] Since according to invention of a claim 12 it constituted so that the closure section which covers this polar zone on the whole to the 
polar zone, and has airtightness might be prepared, when this polar zone contacts specific gas, potential peculiar to the gas composition in 
space is shown, and there is an effect which can have the potential used as the criteria as a reference electrode. 

[0101] Since according to invention of a claim 13 it constituted so that two or more breakthroughs might be formed at least in one side of a 
gas diffusion electrode and a part of aforementioned solid-state polyelectrolyte might be made to infiltrate into it at these breakthroughs, 
the adhesion of a gas diffusion electrode and a solid-state polyelectrolyte can be raised, and it is effective in the ability to prevent 
deformation of this solid-state polyelectrolyte. 

[0102] Since according to invention of a claim 14 it constituted so that the layer which consists of either textile fabrics of hydrophilic fiber 
or a nonwoven fabric might be formed in one [ at least ] front face of a gas diffusion electrode, it is effective in preventing that waterdrop 
piles up near the interface of a gas diffusion electrode and a solid-state polyelectrolyte. 

[0103] Since the electrode area per unit area can be made to be able to expand, electrochemical reaction can be smoothly advanced, since 
according to invention of a claim 15 it constituted so that a gas diffusion electrode might be made crooked and it might unite with the 
aforementioned solid-state polyelectrolyte, and small space can be used effectively, it is effective in the remarkable miniaturization of 
equipment being attained. 

[0104] According to invention of a claim 16, since the aforementioned gas diffusion electrode was constituted like the gas diffusion 
electrode often a claim 1 or given in any 1 term, deformation of a solid-state polyelectrolyte can be prevented mechanically, the electrode 
area per unit area can be made to expand, and it is effective in advancing electrochemical reaction smoothly. 

[0105] Since according to invention of a claim 17 it constituted so that the aforementioned solid-state polyelectrolyte and a gas diffusion 
electrode might be pinched with the charge collector which has elasticity, the contact resistance between a solid-state polyelectrolyte, a gas 
diffusion electrode, and each charge collector can be reduced, voltage required for electrochemical reaction can be reduced, and it is 
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effective in a manufacturing process becoming easy. 



[Translation done.] 
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